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C71) We, NOL OFFSHORE ._. 
VICES (UK) LIMITED, a Brtnab Company, 
oT 131—193 Holland Park Avenue, London 
Wll 4UT (formerly ol 4—9 Wood Street, 
London EC2V 7JY), do hereby declare tbe 
invention, for winch we prty that a Patent 

nbc (ranted us, sod the method by which 
to be performed, to be partfculariy des~ 
cribed in and by the following atattment:— * 
This invention relate* to the sec u r in g of 
structures to tubular metal piles uialu water* 
It if the conventional p ractice where, for 
r . nmpif, a base b to be listened to tbe tee- 
bed by piles for the haae to incorporate indi- 
vidual tubea wbkh encircle the para of the 
piles projecting above the scabbed, and the 
tubes ate then secured to the pOes by any 
one of several methods ijocluding wekfcng or 
groutlngi or driving a phi tilmiiftritafly 
through each pile and the surrounding tube. 
AH of these methods are however cnicuarfy 
expensive by reason of the need to ship out 
divers and the required spe cia l apparatus for 
underwater work and the lengthy wwk neces- 

According to die present Invention there 
is provided a method of securing to tubular 
metal piles a structure incorporating a plurality 
or tunes tnrougn wmcn me r es p ect ive pucs 
which method comprises locally ds> 
each pfle outwardly into tightly 
or welded fngagu pent wj &^tttej cn- 

charge within 

pa*. 

It will be understood that the only work 
required of the diver in an underwater opera- 
tion according to the invention is to ensure 

mM - a m , ^aL _ , _ - g ■ ^ j|- m n • * aTT > ■ *al 

mat tne expjoarve cnarge a correctly p esrono eq 
and located. The required shape and tbe of 
the ciniosive charge are ail determined 
beforehand* 

The pile and tube may iaitfaBy both be 
cylindrical at the locatJoo of tbe intended 
explosion, so that the rp*^' 1 a j f fu i m both 
tbe pOe and tbe tube outward locally, or 
sittrnativeiy tbe tube may initially be out- 




wardly deformed as by swaging so that the 
i deforms principally tbe pue, ex- 
it Locally into swaged or welded 
engagement with the tube. 50 

The invention wQl now be described in 
more detail with reference by way of example 
to the accompanying diagrammatic drawings 
in which: 

Figures I and 2 are diagrammatic sectional 55 
views fflustratfog respectively the shapes of 
the tube and pue, in one method according 
to the tovention, respectively before and after 
tbe rif natation of the ei plosive charge. 

Referring first to Figure 1, the reference 60 
numeral 10 fadkaaes a metal frame structure 
which is to be fixed to the sea-bed by 
securing the structure to tubular steel jpflea 
driven into the sea-bed 11* One such pue is 
shown at 12. 65 

Hie structure 10 incorporates a iwunher of 
vertical pile guide tubea 13 and operates, 
during its installation, as a template for locat- 
ing the pOes in their correct positions whilst 
they ire being driven. To assist in guiding 70 
the leading ends of the piles into the tubes, 
the upper ends of the tubes are belled out- 
ward. Bach pile is thus lowered through the 
corresponding tube 13 and hammered Into 
the sea-bed. When the pOe has been driven 75 
in, in upper end is left projecting fust above 
the top edge of tbe tube 13, the pOe being 
cut off at this level if necessary. Each of the 
guide tubea has intermediate its ends a 
swagxd-out pardon as shown at 14 and to 60 
secure the structure to the pDes a shaped 
exp losive c hary 15 wxpended on a Hue 16 
is lowered into the pile to a position level 
with po r tion 14 of the tube, U located in that 
poatnon and is then detonated. The explosion 85 
deforms the pile locally outwards into swaged 
or welded en g agement with the portion 14 
of the tube, so that tbe structure la located 
against upward or downward movement rela- 
tive to the pue. 90 

The shape and rise of the charge are 
selected according to materials used, tbe 
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depth and deadly of the water, whether a 
swaged into f eieuce fit or a welded interface 
fit » requred between the ptk and the guide 
tube, and other relevant factors. 
5 If desired, the initial swaging of the guide 
tubes may be omitted^ and hi that case the 
tube is made from a metal having a sufficient 
degree of tnalleahflfty to enable it to be de- 
formed outward, without fracturing, by die 
10 explosion, so that again a swaged interference 
fit or welded interface fit Is obtained between 
the tube and pile* 

WHAT WB CLAIM IS: — 
1* A method of s ecu ring to tubular m^ffl 
15 piles a structure incorporating a plurality of 
tubes through which the respective pflas pro- 
tect, which method comprises locally deform* 
ing each pile outwardly Into tightly swaged or 



with die encircling tube 
an explosive charge within 



iw lllffl 

by 

the ptk. 

2. A method as ^^"^ hi dahn 1, whf irin 
each tube is initially of locally increased dia- 
meter at the Vocation of the explosive charge. 

3* A method of securing to tubular metal 
piles a structure mcotpo taring a plurality of 
tubes through which the respective piles pro- 
ject, which method is substantially as herein* 
before described with reference to and as 
illustrated In the aowupauylng drawings. 
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